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Introduction
Energy is essential in our daily life. It is needed not only to meet social and economic development, but also to improve human health and welfare (IPCC, 2011) . According to a recent report by the Energy Information Administration (EIA), the world's energy consumption is projected to rise to 865 EJ in 2040, a significant growth of 56% when compared to the energy need in 2010 (EIA, 2011) . The rising trend of energy consumption contributes directly to increasing greenhouse gas (GHG) emission which is mainly due to the fact that the largest proportion of energy supply comes from fossil fuels. The GHG emission prevents the reflection of heat back into outer space, and as a result, has increased the average earthly temperature by 0.7 o C since the pre-industrialization period (IPCC, 2011) . This small increment of temperature has been considered to have resulted in climate change and causing a major change to the ecosystem of the world.
A study published in Nature in 2011, indicates that climate change is responsible for creating massive floods in England and Wales during autumn 2000 (Pall et al., 2011) , which cost the UK   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 3 government approximately £3.5 billion (Carrington, 2011) . The study also suggested such floods are two to three times more likely to happen due to climate change. Another study published by the same journal in 2011 points out that climate change has contributed to the rise in extreme rain, snow and hail specifically in the northern hemisphere (Min et al., 2011) . Not only that, climate change also increases the rate of the melting of Artic ice, which is reported to be occurring at an 'amazing size and speed' (Shukman, 2012 ). This raises the sea level and in the long run could submerge substantial coastal areas around the globe (Lau et al., 2012) .
To mitigate GHG emission while satisfying energy needs, one of the options suggested by the Intergovernmental Panel on Climate Change (IPCC) is the deployment of renewable energy (RE) technologies (IPCC, 2011) . Currently, energy is supplied from three major classifications; fossil fuels (78.2%), renewable sources (19.0%) and nuclear power (2.8%) (REN21, 2013).
Malaysia is one of the countries in South East Asia that is experiencing a strong economic growth with a steady increase in energy demand. After five decades of independence, the country is still heavily relying on fossil fuels to support its energy requirement. During the United Nations
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Materials and Methodology
In order to evaluate the development of the RE in Malaysia (specifically after one year of implementing the feed-in tariff (FiT) policy), extensive literature review has been carried out. The history of how the FiT is introduced and the overview of its structure are presented to help the readers understand the FiT concept in Malaysia. Afterwards, the analysis of the progress of RE is presented, particularly on the installation and economical aspects. The statistics for the analysis is obtained from various journals, technical reports (from government and private sectors) as well as the mass media.
Feed-in Tariff (FiT) in Malaysia

History of FiT
The journey towards RE usage in Malaysia has been discussed in detail in a number of literature (Economic Planning Unit, 2006; Chua and Oh, 2010; Ahmad et al., 2011; Jaffar, 2009; Oh et al., 2010; Chua and Oh, 2011; Muhammad-Sukki et al., 2011) . For the past 30 years, the GoM has introduced a number of policies which help to accelerate RE penetration in Malaysia. Prior to 1980, oil was the primary source of electricity. In 1981, Malaysia introduced the Four Fuel Diversification
Policy -highlighting hydro as one of the contributors to the nation's energy mix (Chua and Oh, 2010) .
This policy has been successful in greatly reducing the dependency on oil, from about 90% in 1980 to only 4.2% in 2000. However, despite the fact that large scale hydro managed to supply around 10% of the electricity requirement in Malaysia, another 90% of the supply was still dominated by other nonrenewable sources, i.e. coal and natural gas (Chua and Oh, 2011 (SEDA, 2012) . The FiT scheme is aimed at achieving 5.5% of the country's electricity generated from the RE sources by the end of 2015 (Economic Planning Unit, 2010).
Overview of FiT in Malaysia
The FiT scheme means the RE producers will be paid a set rate (tariff) for each unit of electricity fed into the grid, and generally obliges the power companies to purchase all the electricity from the eligible producers in their service area over a long period of time -usually 15 to 20 years (Muhammad-Sukki et al., 2012) . From a study conducted by the MEGTW, it has been concluded that biomass (including municipal solid waste); (iii) small hydropower, and (iv) solar photovoltaic (PV).
These four are chosen based on proven technologies and technical potential under the local environment in Malaysia (GPA, 2012e). The FiT rate for each unit of generated electricity varies according to the source of energy, as illustrated in Table 1 . To finance this FiT scheme, an RE fund is created and the money comes from the consumers themselves. This is achieved by increasing the current electricity tariff by 1% (only applicable to consumers with monthly electricity consumptions of more than 300 kWh per month), and that amount is pooled into the fund (Yee, 2010) .
[Insert Table 1 here]
SEDA imposes a quota for the renewable applications mainly to ensure the availability of the fund. The quota varies depending on the technology and is set for every 6-months window for the next three years. At the beginning of the FiT scheme, SEDA has announced an RE quota of 630 MW (Sher In order to benefit from the FiT scheme, i.e. to sell the electricity generated from RE to the distribution licensee, an application to become a Feed-in Approval (FiA) must be submitted and granted by SEDA Malaysia. The step by step process in applying to become an FiA is presented in Figure 1 . The process indicates that any solar PV application (for installation capacity of less than and equal to 72 kW only) has a much simpler requirements when compared with other RE installations, which shorten its installation period.
[Insert Figure 1 here]
Each application can be done manually or online via SEDA's official website. The online application system, known as the e-FiT Online system is used widely as compared to the manual application. The online system was developed by a company called Novartis and cost approximately MYR 4.6 million for software and the hosting fee (GPA, 2012a). Due to the quota system, SEDA instigated the e-FiT online system in order to minimize human intervention in the application process.
By doing this, it ensures a fair and transparent practice which is a crucial ingredient in maintaining SEDA's integrity (SEDA, 2012).
Catalysed by the FiT scheme, RE sources are expected to play a significant role in Malaysia, with a projected cumulative capacity of 11.5 GW by 2050. From this, close to 9 GW is expected to come from solar PV, as illustrated in Figure 
Results and Discussion
According to Aqel (2012) , Malaysia has experienced the fastest development in RE in the Southeast Region, even though it only has the shortest history of incentivising the RE. This section evaluates the progress of RE installations, the impact on economy and the awareness activities conducted in Malaysia in relation to RE throughout the entire one year of the FiT implementation existence.
Progress of Renewable Energy Installation
The e-FiT online application system which was launched on 2 nd December 2011 received immense response from the public (SEDA, 2013). Two hours after it was launched, the three-year 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 10 ability to fund the installation. Within a week after the launch, 13.5% of the quota was taken up, totaling to approximately 1.08 MW (GPA, 2012d). There were a total of 167 applications, where 130
were for the installations in 2012 (about 0.89 MW) and the balance to be carried out in the following year (approximately 0.19 MW). According to SEDA, this programme is part of a massive project for 100,000 homes, pending some infrastructure issues including funding (GPA, 2012c). , 2012) . The share of RE in terms of total capacity is led by solar PV (37.48%), followed by biomass (32.45%), small hydro (25.52%) and biogas (4.55%).
[Insert Table 3 SEDA has announced new plans to address the uneven RE mix. Among the proposed plans are: (ii) To re-allocate the quota of each renewable energy category, reducing the imbalance in RE mixture.
(iii)To introduce the FiT payment for thermal and wind energy. Recently, SEDA has already advertised a plan for a wind study to investigate the wind energy potential and justify the inclusion of wind energy in the FiT scheme (SEDA, 2013) . A study on a geothermal site in Tawau, Sabah indicates that it could potentially produce up to 67 MW, enough to satisfy the electricity requirement of Tawau's residents (Bernama, 2012c) .
Impact on the Economy
It has been proven that the introduction of FiT has contributed to the positive economic development in many countries, for example Germany, Italy, Spain and the United Kingdom 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 Table 4 shows some of the significant projects approved in Malaysia that relate to renewable technologies.
Investment
[Insert Table 4 here]
Business and Job Creations
The FiT has also created a number of business opportunities for the local RE industry. This includes the areas of consultancy, manufacturing, provision of services, financing and supply of equipment. This information is made available on SEDA's website to assist consumers on the RE projects. To date, SEDA has recorded 78 companies (SEDA, 2013).
The FiT has also had a positive impact on the training industry. According to the CEO of SEDA, the organisation is working with various institutions to enhance the skills development related to RE in Malaysia (GPA, 2012f). Specifically for the PV industry, SEDA has appointed Universiti Teknologi MARA (UiTM) and Selangor Human Resource Development Centre (SHRDC) to enhance the competency of the service providers. These training centres are using the accredited training SEDA has set an interim target of 300 semi-professionals by the end of 2012.
SEDA also presented a statistic to illustrate the impact of FiT in Malaysia, indicating the total number of jobs created, the installed capacity generation of RE technology as well as the carbon dioxide reduction (see Table 5 ) (SEDA, 2012). The report shows that about 10,852 jobs have been created after 13 months of the e-FiT system launched. The two highest contributions are from the biomass and the solar PV sectors -about 4,389 and 4,224 jobs respectively (SEDA, 2012).
[Insert Table 5 here]
Banks and Financial Institutions
The banks and financial institutions play a vital role in the development of RE in Malaysia.
Companies and the commercial sector in Malaysia have the opportunity to implement RE projects under the Green Technology Financing Scheme (GTFS) (GTFS, 2012). The GTFS started in 2010 with a total funding of MYR 1.5 billion. The Government funds 60% of the cost of the project while the remaining 40% is provided by a financial institution. This fund is expected to assist companies that supply or utilise green technology, with a maximum value of MYR10 million per consumer company 
Awareness Activity
The MEGTW has been actively promoting awareness on RE in the country. One of the campaigns is the Green Community Carnival, which was first introduced in March 2011 and has been an on-going activity conducted in various cities in Malaysia. With the theme "1 Hijau 1 Komuniti", the carnival is aimed "to encourage the community to adopt a greener way of life, protect and preserve the environment, introduce green products and to highlight green initiatives advocated by the government to promote green living" (MEGTW, 2012) . The local mass media also play a vital role in the awareness campaign, by actively airing and publishing the latest progress of renewable energy to the general public (Achu, 2012; Bernama, 2012a; Bernama, 2012b; Bernama, 2012d; Choong, 2012) .
The Ministry has also organised a number of green technology conferences that bring together academia and industry (MEGTW, 2012 A number of fiscal incentives have been introduced to help promote the usage of renewable technology, such as the GTFS, pioneer status, investment tax allowance and exemption from payment of import duty and/or sales tax (e.g. on machinery, equipment, materials, spare parts and consumables) (Chua and Oh, 2011; Chua and Oh, 2012) . There is also a plan to introduce a soft loan scheme for residential consumers (Muhammad-Sukki et al., 2012) .
Apart from the FiT scheme, the Ministry continues with a programme known as the Sustainability Achieved via Energy Efficiency (SAVE), to improve energy efficiency in Malaysia (MEGTW, 2012) . This initiative is implemented in order to stimulate sales of energy-efficient appliances -by providing rebates for refrigerators, air-conditioners and chillers to qualified consumers.
Specifically for a five-star rated refrigerator, a household could obtain a rebate voucher worth MYR 200 while for a five-star rated air conditioner, the voucher is worth MYR 100. The Ministry has approved an allocation of 100,000 rebate vouchers for five-star rated refrigerators and 65,000 vouchers for five-star rated air conditioners to all the states across Malaysia, totalling to a budget of MYR 26.5 million. Table 6 shows the summary of the SAVE programme, where 99.79% of the total allocation has been redeemed (164,648 vouchers) as of 31 December 2012, totaling to MYR 26,499 700 (SEDA, 2012). 5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 16 [Insert Table 6 here]
As for the private entities, they are qualified to redeem a rebate to replace old chiller with a new efficient one, with a voucher of MYR 200 per refrigeration ton (RT). An allocation of 72,000 RT has been approved with a funding pot of MYR 14.4 million. Table 7 shows the distribution of the vouchers for chillers by the end of 2012, where around 86% of the vouchers has been allocated foramounting to approximately MYR 12.4 million (SEDA, 2012).
[Insert Table 7 here]
Issue on the E-FiT System
Despite the positive developments in Malaysia, a negative report (Vinod, 2012 ) has been exposed recently regarding the e-FiT system. It was reported that 32.4% of the solar energy quota was awarded to 12 companies linked to a person named Suzi Suliana, the daughter of the Chairman of Malaysia's oil and gas company, PETRONAS. The report states that all 12 companies were set up weeks before the launching of the e-FiT system. These companies could potentially get more than MYR 70 million annually from the FiT scheme. In response to the allegation, SEDA asserts that the eFiT system is transparent, which does not permit any human interference. SEDA also states that the applications are based on a 'first-come first-served' basis, and the online system will only accept applications that have fulfilled all required criteria (SEDA, 2013).
To improve the e-FiT system, SEDA has recently announced a number of measures including (GPA, 2012f): (i) creating a more user friendly interface, as many had complained that the system is difficult to use; (ii) limiting the number of applications to only one per company within a 24-hour period, and (iii) each shareholder will be capped to a maximum of 30 MW, which may be held through 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 17 a range of companies.
Conclusions and Policy Implications
Malaysia is seriously pushing RE by providing great stimulus. The FiT scheme has proven accelerating RE penetration in the country. After only one year of its implementation, significant installations of renewable technology are recorded. The FiT scheme has attracted a significant amount of investment from local and foreign investors, hence creating new job opportunities for Malaysians.
The Government of Malaysia has been actively involved in creating awareness among the general public to ensure that RE will prosper in the country.
However, there are some issues that need to be addressed by SEDA. These are:
To increase the RE quota especially solar PV. The trend of installation indicates that solar PV is the most popular technology in the country. The bottle neck in increasing the quota is the RE fund. Currently, the fund is financed by a 1% hike in consumer bills (only applicable to consumers that consume more than 300 kWh per month). Although another increase in the electricity bill is possible (but not desirable), one alternative would be to engage the power producers in Malaysia to contribute to the RE fund, as practiced in Europe. This can be achieved by imposing a mandatory tax payment (for their CO 2 contribution) or a reduction in tax revenue if they contribute a certain amount of money to the fund.
(ii) To include the states of Sabah and Sarawak (the states in East Malaysia) in the FiT scheme. Some of the benefits gained from this would include tapping the huge biomass market due to the large oil palm industry, land resources for installation of large PV (iv) To properly address any degression rate of the FiT scheme, specifically for solar PV, to ensure the PV uptake and its market remains strong and achieves 78% contribution to RE mix by 2050. Any sudden reduction could destabilise the PV industry, as has happened in Europe 3 (Muhammad-Sukki et al., 2013) .
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